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PP/1-a27S7/P1 



Gfaflabte fitebilizara for wjieaniz^tes 



The present invention relates to novell stabHIzers of the 4-amlno-3-sulflnyhdlphenylamine 
type, to compositions comprising an elastomer susceptible to oxidative, thermal, dynamic, or 
light- anchor ozone-induced degrada^n and, as stabilizer, at least one compound of the 
4-amino-3-sulflnyt-diphenyfamine typ^. to the use of the stabilizes to prevent discoIoraKon of 
a substrata coming into contact with elastomers, and a$ antiozonants for elastomers to 
prevent oxfdatoVe, thermal, dynamic, kr light- and/or ozone-lnduoed degradation, and also to 
the conasponding processes, and to^ process for grafting the stabilizing onto elastomere. 

Bastomers such as rubber product (vulcanizates). like all polymers, are susceptible to 
oxidative, thermal, dynamic or RghMiitfuced degradation, A particular factor causing damage 
to diene rubber vulcanizates Is ozorjp. Ozone atiacks the carbon-caibon dOubl© bonds, of 
which many remain In the rubbej (vuloanteate). and. via the mechanism known as 
ozonoiysis, causes damage which is ^parent as lyprcal surface cracking, and failure of the 
rubber product The damage is p^cularly serious when the rubber product |s under 
dynamic stress. 



To prevent ozone damage, antioxjfclants selected from the class consisting of para- 
phenylenediamines [see RusselA. Mazzeoetal., "Tire Technology International" 1994, 
pp. 36 - 46; or Ponald E. Miller etal , Rubber World. gQQ (5), 13-23 (1989)1 are generally 
added to vulcanizates. These compounds have very good protective action, especially under 
dynamic conditions, but develop a sjrong Intrinsic colour (discolouring) and. as a resuJt of 
high migration rate, these compountfe give severe contact discoloration (staining), i.e. the 
dye transfers to other substrates/prodjucts on direct contact. This means that the stabilizers 
employed In the prior art cannot be (jsed as stabilizers for rubber products which are free 
from carbon black or are "non-blaq)!c", and they are also unsuitable for (black) rubber 
products which comprise carbon blaofc and are intended for use in direct contact with pale- 
coloured producte. 



There continues to be a need for 
colour, are unable, for example as 
transfer the colour to other products. 



st&blDzers which, although they may have an intrinsic 
result of chemtoal bonding to the mbber chains, to 



f 



It has now been found that 
particularly suitable as stabilizers 
or light- and/or ozone-induced degr^atlon 



The present invention therefore proNfdes oompounds of the fomiula I 



2- 



oomp^untjs of the 4-aminO'^ulflnyl-dlphenyIamlne type are 
elastomers susceptible to oxidative, thermal, dynamic. 




(I) 



wherein 

Ri is Ci-Ciaalkyl, Cs-Cia-oycloalkyl. pjienyl, benzyl, orallyl; 
n is 1 or 2; 

if n Is 1, Ra Is C4-Ciealkyl, C5-Ci2-cyclDaIkyl, aryl or heteroaryl, benzyl* allyl. (CH2)mCOOR3, or 
is (CH2)^CN; j 



Ifnl8 2. Rais -S-(CH2)p>^ 
Rs Is Ci-Ciealkyl. benzyl, allyl; 
m Is 1 or2; and 
p is a number from 2 to 12. 



or 



-S-(OH8)B-(0-{CH2)2]m-S- 



Preferred compound of fonmula i are pose v\Aierein 



I 

)|lh( 



Rt Is CrCa-all^, cyclohexyl, phenyl, 



senzyl, orallyl; especially 2-propyi. CH(CH3)-CHr 



CH(CHa)a, 0H(CH3)-CH{CH3)«. 2'Octia, cyclohexyl; 



if n Is 1 , Rj. Is C4-Ci8alkyl, cyclohexyl, 
if n Is 2. Ra Is -S.{CH{s)p-S- with p 



most prefen-ed Ra being n-cotyl, t-noi 



phenyl. (CHa)2COOR3, oris (CH2)2CN; 

from 2 to 6, or Is -S-(CH2)rO-(CH2)2-S- ; 



ranging : 



especially those wherein n is 1 and Re is alkyi, cyclohexyl, (CH8)2COORa or (CH^sPK 



r|, n-dodecyl, t-dodecyl; and 



Ra being Ci-CiediKyi. especially i-octyl, i-tridecyl, n-dodecyl. stearyl. 




Alkyi having up to 18 cartoon atoms ^ a branched or unbranohed radical, such as methyl, 
ethyl, propyl, laopropyl. n-butyl, sec-bjjiyl. Ifiobutyl. tert-butyi, 2-ethyfbutyl, n-pentyl, fsopsnlyl.' 
1-methylpentyI. 1,3-dlmethylbutyl. n-hexyl. l-methylhexyl, n-heptyl, isoheptyt 
1,1.3.3-tetramethylbutyl. 1 -methyl Jeptyl. 3-methylheptyl, n-octyl. a-ethylhexyl.' 
1.1.3-trimethylhexyi, 1,1.3.3-tetram©A»ylp9rrtyi, nonyl. decyl. undecyl, 1-methyiundecyl.' 
dodecyi, 1.1,3,3.5.5-hexamethylhe)J^I. trfdeoyl. tetradeoyl, pentadscyl, hexadeeyl.' 
neptadecyi. ociadecyK One of the i^referred meanings of Ra is C<.Ci6alkyl, in particular 
Ca-CiaalkyI, e.g. Ca-Ciaalkyl. \ 

Aiyl or heteroaiyl are preferably phenyl, naphthyl or pyridyl, especially phenyl. 

Ten-butyl stands for 1.1-dimethylethy| longer alkyI residues denoted as tert.- or t- alkyl such 
as t-nonyl or t-dodecyl stand for technical Isomer mljctures of tertiary alkyI groups -qRWR") 
wherein each of R. R- and R" is alkyI, fhe total carbon number being as Indicated. 

Residues i-octyl or l-tridecyl are pchnical isomer mixtures of primary alkyi groups 
(commerolally available e.g. from Phllljjs Petroleum). 




i 



4. 




M-trideoyl 




IH 




// ' 

t 

H 




((CH2)20(OHa)aO(OH^g)i 



Compounds of the formula 1 may, for ^mple, be obtained by known methods, for example, 
from the corresponding thioethers of formula II 




where n. R, and are as defined for tomiula (I), by oxidation, usually with an organic or 
anorganic peroxide or peracid. Examp^ae are HaOg, HzO^urea adduct. t-butythydroperoxidG. 
cumylhydroperoxide. performic add. ppracstic acid (or a combination of HzOa/acettc acid), ' 
trichloro-peracetio acid. m-Chloropeib^nzolc add. Heaotions are preferentially carried out in 
an organic eolvent, preferabiy a polar solvent such as alcohol, ether, a ketone or mixtures 
thereof. Examples for suitable solvent^ are ethanol. 2-propanol. (poly)ethylena glycol, 
(poly)ethylene glycol ethers, acetone, .Jnethyl-ethyi-ketone, methyHsobutyl-ketone. 
Tempeiatur© is usually between -6 anrf + SO-O, and preferemially ranges from 35 to SO^c. 
The amount of oxidant can be eubstoi^iometric, atolchimometrfc or an excess. An excess of 
the oxidant can be destroyed be an ai^ropriate method, e.g. washing wwith water or an 
organic or inorganic reducing agent swdi as sodium pyrosulfate. Further purificaUon of the 
crude sulfoxide, e.g. with flash chromatography, is optional. 

Some of the compounds of the forrrjulall are Icnown from WO 02/42262; otheiB may be 
Obtained In analogous manner by reacting the appropriate quinone dnmine and thiol. Thus 
educt thioethers are obtained by reacfing a quinone diimine of formula III 



with a thiol of the formula IV 



(III) 



n2"(SH)„ ' (IV) 
where n, Ri and Rg are aa defined fopformula (I), 

Reaction condKions often ar^ simlla,r to those described above for the oxidation step with 
presence of an organic solvent and temperatures conveniently within the range ^ io about 

I 

The Invention also provides some nwel thioethers of formula II' 




wherein n is 1 or 2, ! 
Ri {e as defined for formula I and 

Rg , If n Is 1. Is t-nonyl or t-dodecyl cir (CHjDaCOORa or (CHa)aCN. where Ra is Ci-Ciealkyl, 

specially i-octyl, i-tridecyl, n-dodecyl,;i|Stearyl; or 

Ra . if n is 2, is 'S-(CH2)p-S- with p rajiiglng from 2 to 6, 

which are useful as intermediates for the synthesis of novel compounds of the formula I. 

i 

t 

Preferred compounds of the fonnaula \V are those wherein 
n is 1 or 2, especially 1, I 

R, is 2-propyl. -CH(CH3)-CHa-CH(CH|)a, -CH(CH3)-CH(CH3)a. 2-octyl or cyclohexyl. 
especially 2-propyl, and j 

Ra, If n is 1. is t-nonyl or t-dodecy( or (CH2)2COOR3. where Ra is branched C^-Ciaalkyl, 

especially l-octyl, I-tridecyl; or | 

Ra , if n Is 2, Is -S-(CHa),>-S- with p ringing from 2 to 6. 

I. 

some compounds of formula 11' of paifaeular technical Interest are those wherein n te 1 and 

a) Ri is -CH(CH3)-CHjrCH(CH3)a ancjjRa is t^lodecyl; 

b) Ri is -CHCOH^-CHrOHlCHsJa andiRa Is CHaCHaCOO-l-octyl; 
e) Ri Is .CH(CH9)-CHa-CH(CHa)a ahdjjRais t-nonyl; 

d) Ri is 2-propyl and Ra Is l-dodeoyl; j 

e) Rt is 2-propyl and Ra is t-nonyl. j 

! 

Component b) Is suitable for stablllzltjg elastomers, In particular pale-coloured elastomers, to 
prevent oxidative, thennai, dynamic, jpr light- and/or ozone-induced degradation. 

Elastomera are to be understood as meaning macromoleoular materials which after 
considerable deformation under ^ small load at room temperature rapidly regain 
approximately their original shape. Qse also Hans-(Seorg Bias, "An Introduction to Polymer 



I 
I 
t 



7h 



Sdenoe", SecUoma. 'Saslomers-. Vp. 388-393. 1997. VCH Verlagsgesellschaft mbH. 
Weinhelm. Qermany or "Ullmann^ ^cyclopedia of Industrial Chemistry, fifth, oompleteljj 
revised edition. Volume A 23", pp. 2211-^0 (1993). 

i 

I 

Examples of elastomere which may tje present In the compositions of the invention are the 
following materials: j 

1 . Polymers of dioleflns, for example poiybutadlene or polylsoprene. 

I 

2. Copolymers of mono- and diolefirj^ with one another or with other vinyl monomers, e.g. 
propylene-lsobutylene copolymers, pfropylene-butadjene oopolymere, Isobu^ene-feoprene 
copolymers, ethylane-alkyi aciylate jfopdymers, athylene-alkyi methacrylate copolymers, 
ethylene-vfnyl acetate copolymers, ac(rylonllrlle-butadtene copolymers, and also teipolymere 
Of ethylene with propylene and wlt^ a diene. such as hexadlene. dloyolopentadiene or 
ethylidenenortiomene. 



3. Copolymers of styrene or o-metjiiyjslyrene with dienes or with acrylic derivatives, e.g. 
siyrene-butadlene. styrene-butadl^e^alkyl acrylate and styrBne-buiadlene-alkyl 
methacrylate: block copolymers oj styrene, e.g. styrene-butadiene-styrene. styrene- 
isoprene-styren© and styrene-ethylertebutylene-styrene. and also adhestves prepared from 
the latter three. | 

i 

4. Halogen^containlng polymers, e,'g, polychloroprene, chlorinated rubber, chlorinated or 
bPominated copolymer of feobutyleneisoprene (halobutyl rubber). 

j 

5. Natural njbber. | 



6. Aqueous emulsions of natural orjsynthetlc rubbers, e.g. natural rubber latex or latices of 
cari)oxyIated styrene-butadfene copo^ers. 



The elastomers to be protected are preferably vulcanized elastomers. Of particular Interest 
are natural rubber and synthetio mW. and vulcanlzates prepared therefn^m. Particular 
preference is given to polydlene vilcanteates, halogen-containing polydiene vujcanteates 




polydiene copolymer vulcanlzates, inj partlcmar ©tyrenoHjutadlen© copolymer vulcaniaiates. 
and etbytene-propylene terpolymer vujtsauilzates. 

1 

Component fa) is usefully added to thi elastomer to be stabilized in amounts of from 0.05 to 
10%, for example from 0,1 to 5%, preferably from 0.5 to 3.0%. based on the welglit df the 

elastomer to be stabilized. ^ 

I 

I 

In addftion to components a) and bj.Jithe compositions of the Invention may oomprise other 

additives, such as the following: | 

I 

I 

1 AnHQXidants | 

I 

1.1. Altariated monoohenols. for exaniple 2.6-dHert-butyl-4-methylpheno1, a-tert-buly|-4,6-dl- 
methytphenol, 2,eKlMert'bmyi-4-ethyl|ph6nol, 2.6-dl-tert-bulyl-4-n-butylphenol, 2,6-di-t6rt-bu- 
tyl-4-teobulylphenol,2,e-dlcyclopentylV^methy|phenol.2-(a-methyloyclohexyl)-4,e-dj^ 
phenol, 2,6<llociadeoyl-4-methylpher|pl, 2,4,6-tricyclohexylphenol. 2,6-dl-tert-butyl-4-m©th- 
oxymethylphenol, nonylphenols whlcljliare linear or branched In the side chains, for example 
2.6-df-nonyt-4-methylphenol. 2»4-dlm|thyl-e-(1'-methylundec-1'-yl)phenol, 2.4-dimethyl-6-(1'- 
methylheptadeo-r-yl)phenol. 2.4-dlmi?thyI-6-{r-methyltridec-1'-yl)phenol and mixtures there- 
of. 1 

I 

i.g. AikylthlomethvlDhenols. for example 2,4-dlooty1thiDmethyI-6-ten-butylphenol, 2,4-dioctyl- 
thlomethyl-6-methylphenol. 2,4-dloctjilthtomethyl-fi-ethylphenol.2,6-dl-dodecy|thlomethyI-4- 
nonylphenol. 1 

1.3. Hvdroauinones and aUcylated hyt|roqulnoneB . for example 2,6-dl-tert-butyl-4-methoxy- 
phenol, 2.5-di-tert-bulylhydroquinone/'i 2,5-dl-tert-amylhydroquInone, 2.e-dlphenyl-4-ootade- 
oyloxyphenol. 2,6-dl-t©rt-bulyJhydroq9lnone, 2,6-dI-tert^5Utyl-4-hydroxyan^8ole, 3.5-dl-tert-bu- 
tyl-4-hydroxyanisole, 3,5-dl-tert-buiyM-hydroxypheny1 stearate, bls(3,5-dl-tert-butyl-4-hy- 
droxyphenyl) acfipate^ | 

i 

1 -it. Tocopherols, for example a-toco|pherol, p-tooopherol, y-tooopherol, 8-tooopherol and 
mixtures thereof (vitamin E). | 



T-g, Hydroxvlgt^cLth'Vxflprienvl §tf?eR. for example 2A'-thlobj5(6-tert-buty1-4-methylphenol). 

2.2'.thfoWa(4^clylphenol). M-thtoWste-tert-butyl^ethylphenol), 4,4'-thiobls(6.tert4Dutyl' 

2-methylph6nol). 4,4»-thlobrs(3,6^l-see-amyfphenol). 4.4'-bis(2.6^methyl-4-hydroxyphenyl)- 
disulfide. ' 



l.8./Micv)ldenet?isP?TSDffl^ for examplJ2,a'wnetlTylenebl8(e-tBrt^)uty|.4Hnett^^ 2,2'- 

m^yieneb|a(6.tert-butyI-4-«thylphencp.2,2'-melhyleneble[4Hfl^ 

phenol], 2.2'-methyfenebls(4-methyl-e4ycl<ihexylphenoI), 2,2'-methylenebl8(6-nonyl-4- 

methylphenoo, g,2'-melhylenebls(4,0-d|.tert-buty|plienol), 2,2^ethylldenebl8(^ 

phenol). 2.2»sethylidenebls(&.teii>-butyl|4-isobuiylphenol). 2.2'-methyleneblst8-(ce-methylbBn- 

zylH^ionylphenol], 2,2'-melhylBneblsiB-(a,ardlmethylbBn2yO-4-nonylphenoa. 4.4'-methy^ 

IenebIs(2.8<fi-tert-butylphenol), 4,4'-m&thylenebls(6-tert-butyl-2-methyIphenoJ). 1,1-bls(5- 

tert.^utyf-4-hydra<y-2-methylphenyl)biiM 

methylphenol. 1.1.3-tris(6-tert-biJtyl^|iydroxy-2-nrieiiiylphenyObu^^ 1.l-Wa(5Htert-butyl-4. 
hydroxy-2-methylphenyl)-3.n-dodecyli|ercaptobutane. ethylene glycol b|s[3,3^5l8(a'-tert- 
butyl-4'-hydroxyphenyl)butyrate]. bfs(3ltert4Hityl-4-hydfQxy^methyl-phenyl)dicyclopBnta- 
diene,bisl2-(3^tert.butyl-2'-hydroxy.5|methylben2yl)-6.te^^ 

late.lj-bls-(3.5-d(methyl-2-hydro)<ypfcnyObiitane. 2.2-bls(3,5-dMert.butyI-4^ydroxyphe- 
nyl)propane. 2.24Dis-(5-tBrt-buty|.4.hyircxy2.methylphenyl)-4-n-dodecyIrneroaptobutane. 
1,1 ,6.s-tetPa(5-tert-buiyl-4whydroxy-2-r Bethylphenyl)p©ntane. 

. 1.7. o^, N- and S-bapzyl compoiipds. for example 3.5.3',5*-tetra.tert-bLityl-4,4'-dlhydroxydl- 
benzyl ether, octadecyl-4-hydroxy.3,5|[JimethylbBn2ylmercaptoacetate. IridecyM-hydroxy- 
3.5-d|.tert-bmylbenzylmercaptoacetat^ tris(3,5-dr-tert-butyl-4-hydroxyben2yl)amlne. bis(4- 
tert-butyl-3.hydroxy-2.6-dlmethylbBnz|l)dlth|oterephthalate.bls(3,5<li.tert-^^^ 
benzyl)sulfidejsooctyl-3,5.dl-tert"butyWhydroxyben2yimeroaptoacelatB. 

, 1„8. HYdrpyvbanzyiated n^aloni^tB^ , fot example dloctadecyl-2.2.fafs(3,5-d»-ten-butyl-2-hy- 
droxyben2vl)maionate.dl-octadecyl-2i3.tert-butyl-4-hydroxy-5-m8thylben2^ 
dodecqrtmeroaptOBtbyl-a2.bfe(S.5si|.t4rt4>utyl-4-hydw^ bls[4-(l .1 ,3,3.te- 

tramethylbutyl)pheriyl]-2,2-bl8(3,6.<li4rt-butyl-4-hydrox^ 



I 

I -10- 

« 

f 

; 

i 9 AromatiR hvdFQXvbenzyl compounds, for example l»3^-tri8(3,5-di-tert-butyl-4-hy€lr(Mcy- 
ben2yl)-2,4,6-trimelhylbenzene,1,44)i^3,5-di-tert-butyl'44iydro>{yben^^ 
thylbenzene. 2,4,6-tns(3.5-€ii-<tert-butylU'hydroxybenzyl)phenol. 

! 

1 10. Triazinfl eomoounds. for dxampl^ 2,4-bis(oclylmercapto)-6-(3,6-<li-lBrt-butyl-4-hydroxy- 
anIllnoH ,3.S-triazine, 2-ootylmercaptaa4.fi-bls(3,5-dI-terH>utyl-4-hydroxyariinno)-1 ,3,5-tri- 
azine, 2-ocstylmercapto-4,64)Is(3,6^l-t|rt*Mtyl-4-hydroxyphenoxy)-1.3,5-tri^^ 2.4,6«trls- 
(3,6-dl-tert-bu!yl-4-hydroj<yphenoxy)-1 ^.3-trlaz|ne, 1 ,3,6-tris(3.6-dl-ten-butyl-4-hydroxyben- 
zyl)isocyanurate, 1,3.5-trls(4-tert-bulyl-^^hydro)Q^-2,6-dimethyIbenzyOi80oyanurate, 2,4,6-tri8- 
(3,5-dl'tert-butyM-hydroxypheiiylethyI^1 ^,5-trlazin©, 1 ,3,S-trfs(3.5-dl-tert-butyl-4-hydroxy- 
phenylproptonyO-hexahydro-l ,3,5-iriazine, 1 ,3,5-tris(3,6<PcyotohBxyl-4-hydroxybenzyl)l80- 
c^anurate. t 



1.11. BenzvlDhosDhonates> for exampf^ dimethyl-2,S-d|-teirl-buty[-.4-hydroxyhenzylphospho- 
nat». dtethyl-3.5-di-tert-butyl-4-hydroxji^)©nzyIphosphonate, dioctadecyl3,5-di-tert-butyl-4-hy- 
dtoJQ/benzylphosphonate,dioirtadecyl4-tert'butyl-4-hydroxy-3-methylben^lphosphonate, 

ttie calcium salt of the monoethyl este^of 3.6-di-tert-butyl-4-hydroxybenzylpho8phonic aold. 

< 
t 

1.12. Acvlaminophenols . for example ^hydroxyjauranlllde, 4-hydroxystearanlllde, octyl N- 
(3.5-di-tert-bu^-4*hydroxyphenyl)carb^mate. 

1 .13. Esters of p-f3.5<tl-tQrt>butvl-4-h^rQ»/phBn vl^propiQnic acid with mono- or polyhydric 
alcohols, e.g. with methanol, ethanol, ri-ootanol, i-octanol, octadecanol, 1,6-hB)ffiinBdtol, 1,9- 
nonanedlol. ethylene glycol, 1,2-propa|»edtol, neopentyl glycol, thiodiethylene glyco), diethy- 
lene glycol, tp'ethylene glycol, pentaei^llhrltol, tris(hydroxyethyl)isocyanurate, N.N'-bis(hy- 
droxyethyOoxamlde, 3-thiaundecano|, ^-thiapentadecanol, trimethylhexanediol, trimethylol- 
propane, 4-hydrQxymethyl-1^phospha"^,6,7-trfoxabicycld[2^.2]octane. 

1.14. Esters of p-f6-tert-butvl-4-hydroxy-3-metiivlphen\/l>DfODion8c aold with mono- or poly- 
hydric alcohols, e.g, wWn methanol, etijanol, n-octanol, l-oclano|, octadecanol, 1,64iexanedi- 
ol, 1.9-nonanedioi, ethylene glycol. 1, ^propanediol, neopentyl glycol, thiodiethylene glycol, 
dlethylene glycol, triethylene glycol, pe^erythritol, tri6(hydro;qrethyl)isocyanurate. N.N''b{s~ 
(hydro)Qrethyl)oxamlde, 3-thiaundecan'pl, 3-thiapentadecanoI, trimethylhexanediol, trimethyl- 
olpropane,4-hydro)<ymethylO-phosphfi-2,6,7-trtoxabicycloI2.2,2]octan6;3,9-bls[2-{3-(3^eri-. 

t 

V 1 

) 

i 



11 



butyl-4-hydPoxy-5-me%lphenyOproploSiyfoxyh1,l^ime%lethyl]-2,4.^ 
undecane. ^ 

I 

1,15. Esters of &-f3,5-dicvclohexvl-4-hjdroxvDhenvh oroDlQnic acid with mono- or poiyhydric 
alcohols, e.g. with methanol, ©thanol, |ictanol, octadecanol. i.e-hexanedlol, 1 ,9-nonanediQl, 
ethylene glycol, 1.2-propanediol, neop^ntyl glycol, thiodlethylene glycol, diethylen© glycol, trl- 
ethylene glycol, pentaeiythrltol. trts(hydroxyethyl)l8ocyanurate, N,N'-bls(hydroxyethyl)ox~ 
amide, 3-thfaundecanol. S-thiapentadebanol, trimethylhexanediol, trimethylolpropane, 4-hy- 
droxymethyl-1-phospha-2,6,7^riaxabl(^Io[2^.2]oGtane. 

ii 

l.ie> Esters of 3.5-dt-tert4)utvl-44wdr4grohBnvt aeatfQ ^cfri with mono- or poiyhydric alco> 
hols, e.g. with methanol, ethanol, oota|ioi, octadecanol, i.e-hexanedlol, 1,9-nonaned»o|, 
ethylene glycol. 1,2-propanedlol, neopbntyl glycol, thiodlethylene glycol, diethylena glycol, 
triethylene glycol. pentaerythrHol, tris(lLdroxyethyl)teocyanurate, N,N'-bl8(hydroxyethyOox- 
amide. 3-thlaundecanol, 3-thlapentadffianol. trimethylhexanediol. trimethylolpropane. 4-hy- 
droxymethyl-1-phospha-ae,7-trioxabie^o[2.2.2Ioctane. 

1 .17. Amide? of |3-f3.5<ll-tert.butvl-4-li|ydroxvphBrivl^tiropift»lft nrirt a ^ (^.N'-^jIsCdtS-dhtert- 
butyI-4-hydroxyphenylpropionyl)hexan|^thylenadIamlde.N.N'4jls(3,5-dhtert-butyI-4^^ 
phanylpropionyDtrimethylenedlamide, fil,N'-bis{3.S-dl-terl-butyl^hydroxyphenyIproplonyl)hy- 
drazlde, N,N'-bl8[2-(3-[3,6-dl-tert-butyl|4-hydroxyphenyl]propl6nylo)(y)ethynoxaml^ (Nau- 
gard®XL-1 , supplied by Uniroyal). j 

1.18. Ascorbic acid (vitamin C) j 

I 

.t.19. Amlnjp antioxidants,, for example|N.N'-dl-lsopropyl-p-phenylenedlamln©, N.N'-dl-sec-bu- 
ty|.p>i)henylenedlamlne. N.N'-b[s(l .4-djlmethylpentyl)-p-phenylenedlamlne, N.N'-bls(l-ethyl-3- 
methylpentyl)-p-phenylenedlamine, N.5y-bls(1-methylheptyl)-p-phenylenediamlne, N.N'-dlcy- 
ciohexyl-p-phenylenedlamine, N.N'-dip^enyl-p-phenylenedlamine. N,N-bis(2-naphthyl)-p- 
phenylenediamlne, N-Isopropy|.N'-phs^y|-p.phenylenediamfne. N-(1 ,3-dimethylbutyl)-N'-phe- 
nyl-p-phenylenedlamfne, N-(1 -methylh^ptyl)-N'-phenyl-p.phenylened[amine, N-oyclohexyl-N'- 
phenyl-p-phenylen8dlamine,4-(p-toluBnesulfamoyj)diphenylamin6, N,N'-dimethyl-N,N'-di- 
eeo-butyl-p-phenyfenedfamlne, diphenjflamine, N-allyldlphenylamlne, 4-lsopropoxy- 
dlphenylamlne, N-phenyl-l-naphthylartiine, N-(4-tert-octylphenyl)-l-naphthylamine, N-phe- 
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ny1-2-naphthylamine, ootylated dlphen^lamlne, for example p,p'-di-tert-ootyldiphenylamIne. 4- 
n-buiylaminophenol. 4-biJtyryIaminoph^nol, 4-nonanoylaminopheno). 4-docl8canoyl- 
aminophenol, 4-oc5iadecanoylamlnopheno!. bis(4-methoxyphenyl)amine. 2.6^l-t©rt-buty?-4- 
dlmethylaminomethylphenol, 2,4'-diaminodlphenylmathane.4,4'-diamInodlphenylmethana, 
N.N,N\N-tetramethyl^.4^diamlnodipli|^nylmethane,1,2-bist(2-methyIpheny^^ 
1,'2-bls(phenylamlno)propane, {o-toIyl)^fguan|de. bj8l4-(r.3'-dimethylbutyl)phenyllamlna, tert- 
octylated N-phenyl-1-naphthyIamfne, afmlxtwre of mono- and dlalkyteted tert-butyWert- 
octyldiphenylamlnes, a mixture of monjp- and dalkylated nonyldiphenylamlnes, a mixture of 
mono- and dialkylated dodeoyldlphens^lamlnaa, a mixture of mono- and dialkylatad Isopro- 
pyl/isohexyldiphenylamlnes, a mixture W mono- and dialkylated tert-butyldlphenylamlnes, 
2,3-dlhydro-3.3-dImelhyMH-l/kbenzihlaz1ne, phenolhiazlne, a mixture of mono- and 
dialkylated tertbutyWert-odylphenothilzlnes, a mixture of mono- and dialkylated tert-oclyl 



phenothiazines, N-allylphenothlazIne, 



l,N.N',N'-tetraphenyl-1,4-dlamlnobut-2-ene. N.N-bls- 
(2Aet6-tetramethyIi5iperid-4^hBxar Jetfiylenedlamlne, bis(2,2,6,6-tetramethyIplperld-4-yl)- 
sebacate. 2,2,6,6-tBtramethylplperldlnS4-one, 2A6.6-tetramethylplperWln-4-ol. 



9. nv ahaofbe irfi and lioht stabilisers 

g.i. g-fy-Hydroxyphanvl^benzotriazol^ for example 2-(2'-hydroxy'5'-methylphBnyl)ben2o- 
trla2ple,2-(3'.5'-di-tert-buty^2'-hydroxyj)henyl)benzotriazole.2-(5*-tert-butyl-2-t»ydro 
nyl)benzotriazols, 2-(2'-hydroxy-5'-(1 ,lt<,3,3-tetramethylbuiyl)phenyl)benzotrjazole. 2-(3'.S'-di- 
tert-butyl-2'-hydroxyphenyO-5-chlorob4hzotria20le.2-(3'-tert-buty|-2'-^^^ . 
nyl)-5-ch!orobenzotriazole.2-(3'-sec.bjityl-5'-tert-butyl-2'-hydroxyphenyl)benzotrl^^^ 
hydroxy-4'-octyloxyphenyl)benzotriazoi^,2-<3^5^dl-tert-amyl-2'-hyd^oxyphenyl)berlzotrla2o!e, 
2-(3\5'-bt6{a,a-dimethylbenzyl)-2'-hydjibxyphenyl)ben2otriazole,2-(3'-tert-butyl-^^^^ 
(2-octyIoxycarbonyIethyI)phGnyl)-5-chl^robenzotriazo|8,2-(3'-tert-butyl-542K2-ethylhe^ 
oxy)carbonylethyl]-2'-hydroxyphenyl)-qr|-oh!onDbenzotrjazoIe, 2-(3'-tert-bulyl-2'-h^ 
methoxycarbonylethyl)phenyl)-5-ctiIor^bsnzotria20le,2-<3'-tert-butyl-2'-hydroxy-5'"(2-meth^ 
oxycarbonylethyl)phenyl)benzotrla2ol^^2.(3Mert-butyI-2'-hydroxy-5'-(2-oolyloxyoarbony^^ 
ethyI)p»ienyl)benzotrlazole.2-(3'-tert-biatyl-5^[2-(2-ethylhexyloxy)oarbonylelhyn-2'-hyd 
phenyl)benzotnazole, 2-(3'-dodecyl-2'-^ydroxy-5'-methylphenyl)benzotrlazole,2-(3'-tert-butyl- 
2'-hydroxy-5'-(2-lsooctyloxycarbonylet|iyl)pfienyIbenzotrlazole, 2,2'-methyienebls[4"(1 ,1 ,3,3- 
tetramethylbutyl)-6-benzotriazols-2-ylFlhenol]; the Iransesteriflcation product of 2-[3'-tert-bu- 
tyl-5'-(2-mathoxycarbonyletliyl)-2'-hydipxyphenyll-2H-benzotrla2Dle with polyethylene glycol 
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300: [R-CHaCHa-COO-CHaCHaJj | . whero R = 3'.tert-butyJ-4'-hydroxy^'.2H-b©nzotri- 

azo|.2.ylphenyl, 2-[2'-hydro)(y-3'-(a.a Jjmethylbenzyl)-5'-(l .1 .3^tetramethylbutyl)phenyIJ- 
benzotria20le;2-[2'-hydroxy-3HlJ.3.3jtetramethylbutyl)-5'-(a^ 

g-Hydroxybenzophepongs , for exgjmpte the 4-hydroxy, 4-metlioxy, 4-octyloxy. 4-decyJ- 
oxy. 4-dodecyloxy, 4.benzyIojcy, 4,2',4'|tiihydroxy and 2'-hydroxy-4,4'-dlmathoxy derivatives. 

8.3t PgterE of SMbStifated and unsubstijuted bengoio artria , for example 44ert'-butylphenyl 
saflcylate, phenyl ealTcylate. odylphenyl salicylate, dlbenzoyl resordnol, bis(4-tert*utylben- 
2Dyl)resorclnol, benzoyl resoroinol, 2,4Sdl-terN»irtyIphenyl 3.5-di-tert-butyl-4-hydroxyben2o- 
ate. hexadecyl 3,5-dl-tert-butyl-4-hydrc^en2oat©» ootadecyt 3.S-dI-tert-butyl-4-hydroxyben- 
zoate. 2-methyl-4,e-dl-tert-butylphenyl p.S-dl-tert-biJtyI-4-hydroxybenzoate. 

^^Acrylates , for example ethyl a-cya0o-3,p-dlphenylaorylate, laoodyl owsyano-p,p-dlphe- 
nylacfylate. methyl OKarbomethoxyolnltamate, methyl a-oyano-p-methyl-p-methoxyolnna- 
mate, butyl o-cyano-p-methyl-p-methoSlvelnnamate, methyl ewsattomethoxy-p-methoxycln- 
namate and N-(P-cart3omethoxy-p-oyaiiavfnyl)-2-melhyllndoHno. 

g.s. Nickel oompoMnds. for example nickel complexes of 2,2'-thiobls[4-(l,l,3.a^etram©thyl- 
bulyl)phenol]. such as the 1:1 or i r2 cdmplex, with or without additlonai Uganda such as n- 
butylamlne. triethanolamine or N^cjoliiexyldlethanolamlne. niokel dibutyfdithlocarbamate. 
nickel salts of the monoalkyi esters, e.^. the methyl or ethyl ester, of 4-hydroxy-3^Hdi-tert- 
butylbenzylphosphonlc add, nickel ooilplexes of ketoximes, e,g, of 2-hydroxy-4-methylphe- 
nylundecylketoxime, niokel complexesLf 1-phenyl-4^auroyl-5-hyd^oxypyra2de, with or with- 
out additional ligands. 

2.6. Sterjcally hfiyj^red amines , for example bte{2,2,6,6-tetRamethyl-4-piperfdyl)sebacate, 
bIs(2.2,6,6-tetramethyI-4-plperidyl)suc^lnate.bfs(1,2,2,6,6-p©ntamethyl-4-plpertdyl)sebacate. 
bfs(l -octyloxy-2,2.6,6-tetram9ihyI-4-pifiei'idyt)sebaoat8, bls(l .2,2,6,6^pentamethyl-4-plperl- 
dyl) n-butyl-3,5-di-tert-butyl-4-hydroxyljen2ylmalonate, the condensate of 1-(2-hydroxyethyl)- 
2,2.6,e-tetramethyl-4-hydroxypiperldin^ and succinic acid, linear or cyclic condensates of 
N,N'-bls(2,2,6,e-tetramelhyl-4'piperldi|^hexamethylenecliamine and 4-tert-ootyIamlno-2,6-di. 



I 
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chloro-1 ,3,S-triazin8, tri8(2,2,6,6-tetrat]nethyl^piperidyl)nitril^^^^ tetrakis(2,2,6,6-tetra- 
methyl-4-piperidyl)-1 .2,3.4-butanetetr4carbo)c/latei 1 , 1 i2»^ethanedtyl)-bi8(3,3,6.8-tetrame- 
thytpiperazinone), 4-benzoyi-2,2,6.6*t|tramet]iylpfperIdine, 4-&t6arylo}Qr-2|2|6,6-tetramethyI- 
piparidine, bis(1,2|2r6,6-p6ntamethylp|}erictyl)^-*n-b^ 

malonate. 3-n^)ctyt-7,7|9»8-t6trameth]|r-1,3,fi-triazaapiro[^^^ bis(l-octyl- 
oxy"2.2,6,8"tetramefhylpiperidyi)sebaisiate, bi8(1 -octyloxy-2.2,6,6«tetramethylpiperidyi)succi- 
nate, linear or cyclic condensates of Nl*,N'-bis(2,2,6,6-tetranrietliyl-4i3iperidyl)hexameth^ 
diamine and 4-morphollno-2,6-dlchlorQ-1i3,8-triazIne, the condensate of 2-chloro-4.6-bis<4-n 
butylamino-2,2.6,6-tetramethylpiperfd)|^)-1,3,5-triu^^ and 1,2-bi8(3-amihopropylamino)- 
ethane, the condensate of 2-chlorc-4»^-(4H>butylanrilno-1.2,2,6,6-pantamethytpiperidy^^^ 
1,3»S-trlazine and 1.2"bis(3-amInopro];Wlamlno)6thanei a^acetyl-S-dodecyl-yirfdiS-tetFame-* 
thyl-1 ,33-tria2a8piro[4.5]decane-2,4-c||one, 3-dodecyt-l -(2.2,6,6-ietraniethyM-pip8rtdyl)pyr- 
roildine-StS-dione, 3-dodecyl'-1 -(1 42,2t6,6-pentamethy|H4-plperldyl}pynroltd[ne^2,5-dto 6-(2- 
ethylhexanoyl)-oxymethy?-3,3,5-trimet|iyl-2-morphoIlnone^ 1 -(2-hydro)v-2-methylpropoxy)-4- 
octadecanoyloxy-2,2i6,e-tetramethy|p(|;)er[d(ne, 1 ,3,5-tri8(N*ayclohexyl-N-(2,2,6,6« 
tetramethylpiperadn-3-on-4-yl)amIno)7i5-triazlne» 1 ,3,5-trfe(N-cyclohexyl-N-(1 ,2,2,6,6^ 
pentamethylplpera2inr3-on-4''yl)amlno^-s-tria?ine, the reaction product of 2,4-bis[(1- 
Qfdohe3vloxy-2,2,6,6-plperid[n^4-yl)bi^]amino]-6-chloro-s-triazine N^N-bisCS- 
aminopropyl)ethylenediamine)i a mix^jre of 4-hexadeoyioxy- and 4-stearytoxy-2.2.6,6- 
tetramethylpiperidlne» a condensate o|N,N'-bfs(2,2,e.6-tetramethyl-4- 
piperidyl)hexamethylenedlamine and ^cyclohexyIamino-2,6-dtohloro-1,3,6-trfa2ine, a 
condensate of 1,2-bfs(3-amlnopropyla|nino)ethane and 2g4,6-trichloro-l ,3,S-tria2lne as well 
as 4-butyIamino-2,2.e,6-tetramethylpi|:|eridine (CAS Reg. No. [136504-96-6]); a condensate 
of 1|6-hexaneciiamine and 2,4,6-tnchl(^o-«1,3,5-triazfne as well as N,N-dibutyIamine and 4- 
butylam}no-2,2,5,6-tetramethyIplperidii|e (CAS Reg. No, [192268-64-7]); N-(2,2,6,e- 
tetramethyl-4-piperidyl)-n-dodecy|6UccSnimide; N'-(1,2,2,6,6-pentamethyl-4-plperidyl)-n- 
dodecylsucolnimide; 2-undecyi-7,7,9,9^tetraniethyl-1-o>ca-3,a-dlaza-4-oxo-spiro[4,5]^ 
5-(2-ethylhexanoyl)oxymethyl-3,3,5-tnYiethyl-2-mofpho|jnone; a reaction product of 7,7.9,9- 
tetraniethyl-2-cycloundecyl-1-oxa-3,a-diaza-4-oxospiro-[4,6]decane and epichlorohydrin, 1,1 
bis(1,2»2,6,6-pentamethyl-4-pipBrfdyIo^carbonyl)-2-(4-nriethoxyphenyl)ethene, N,N'-bis- 
forniyl-N,N'-bis(2.2,6,64etramethyl-4^pberidVI)h^canriethyIenedlani^ a diester of 4- 
methoxymethylenennalonto add with 1,|pA6i6i5entamethyl-4-hydroxyplperidine, 
po(y[mefliylpropyl-3-oxy-4-(2|2,6»6-tetrkniethy(^-piperidyl)]silo)cane, a reaction product of 
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maleic acid anhydrlde^xroletln copolynjiier with 2,2,6,6-tetramethyl-4-aminoplperidina or 
1 .2^.6,6-pentamelhyl-4-ain(nopipericll|ie. 

g,7- QxaniM^ . for example 4,4'-dfootj^foxyoxanillde, 2,2'-dfe«ioxyoxanil}tle, 2,2'-dioctytoxy- 
S.M-tert4)utoxaninde,2,2'-dWodecyl^xy^^'Kji-tBrt-butoxanf» 

N,N'*l8(3-dlmethylamInopropyi)axamrie. a-ethoxy^tert-birtyl-2'-ethoxanll|de and Its mixture 
with 2-ethoxy-2'-8iliyw.4'-di-tert.buto>4n[llde. mixtures of o- and p-methoxsKllsubstituted 
oxanllfdes and mixtures of o- and p-etl|oxy-dlsub8tltuted oxaniiides. 

2.$, g-fg-Hvdrffim?nfinVl)"1,9.S-trlaz|ff Jb . for example 2,4,8-tris(S-hydroxy-4-oclyloxyphenyl)- 
1,3.5-triazine, 2-(2-Mroxy^-octyloxyihenylK6-bis(2,4-dlmethyIphenyl)-1 .S^-triazine, 2r 
(2,4<llhydroxyphefiyiH.e-bls(2,4<BmJthylpheiiyi)-1,3,5-triazlne,2^bis(a-hyd 
oxyphenyl)-e-(2.4-dlmethylphenyl)-1 .sk-triazine, 2-(2-hydrQxy4-ocMoxyphenyl)-4>bls(4- 
methylphenyl)-1 .3.5-triazine, 2-(2-hydrixy^odecyloxypbenyl)-4.6^5|s(2.4^lm.ethylplienyl)- 
1,3.5-tria2ine, 2-(2-hydroxy^tridecylojSypheny))-4.6-bls(2.4Hdimethylphenyl)-i ,3.5-triazlne. 2- 
I2-hydroxy-4-(2-hydroxy^3.butyloxypropoxy)phenyl]-4,6-bls(2,4-dimathyl)-1.3.^ 
hyd»xy.4-(2-hydroxy-^octyIoxypropy4xy)phenylH>bis(2.4-dlmethyO-1.3,6-trite^^^ 
(dodecyfoxyArldeoyloxy-2-liydroxyprop|^xy)-2-hydroxyphenyl]>4,64Dis(2,4- 
dimethylphenyl)1,3,6-triazlne,2-[2-hyd|oxy--4-{2-f>ydro3<y-3.dodeoyfoxypropoxy)phen^^^^^ 
bis(2,4-dImethylphenyD-1 ,3.S-triazlne, |i-(2-hydroxy-4-hexytoxy)phenyl-4,e-diphenyl-1 ,3,6- 
triazine, 2-(2-hydroxy-4-methoxypheny|)-4.6-dlphenyl-l .3,5-triazfne, 2,4,6.trier2-hydroxyw4-(3- 
butoxy-2-hydroxypropoxy)phenyl]-1.3,^trlazlne,2-(2-hydroxyph©nyl)-4-(4-methoxyphenyl)-^ 

phenyt.1.3.5.tria2ine.2-{2-hydroxy-4-[f(2-ethyIhexyl-1<jxy).2-hydwxypropyloxy]phen^^^ 
bl8(2.4<iimetiiylphenyl)-1 ,3,6-triazlne. j 

. 3, MgtaMeacth/ators . for example N.lsf diphenyloxamide, N-salicyfal-N'-sallcyloyi hydrazine. 
N,N'.bIs(saIlcy)oyl)hydrazIne. N,NVbjs(|.5.di.tert-butyl-4-hydroxyphenylpropionyI)hydrazlne,' 
3^aHcytoyIamlno-1 A4-triazole, bls(beWlldene)oxalyl dihydrazide. oxanilide. fsophthaloyi ' 
dihydrazfde, eebaooyl btephenylhydfai&ja. N,NVd|acetylad|poyi drhydrazlde. N.N'-bls(salloyl- 
oyl)oxalyl dihydrazfde. N.lsp-bis(salicyl4i)thloproplonyl dihydrazide. 



4- PhQ^phjtes and phoephpnites. for eknple tHphenyl phosphite, diphenylalkyi phosphites, 
phenyldlalkyl phosphHes. trlsCnonylph^iyl) phosphite, trilauryl phosphite, trioctadecyl phos- 
phite, distearylpentaerythmol diphosphite, tris(2.4^j-tert.butylphenyl) phosphite, dlisodecyl 
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pentaeiythritoi diphosphlte, bis(2,4-di-t^rt-butylphenyl)pentaerythiitol diphosphlte. bis(2.4-cfl- 
cumylphenyDpentaeryihrttol diphoepwi. Hl8(2.8-dl-tert-butyl^methylph8nyOpeiTtaerythritol 
diphosphlte, dllsodecyloxypentaeryihiitiji diphosphlte. bis(2.4-dl-tert-butyl-6-methylphenyl)- 
pentaerythrltd diphosphite, bjs(2.4.6-trJs{tert'-biitylphenyl)pentaeiythrltoJ diphosphlte, tristea- 
ryl sorbitol triphosphlte, tetrakls(2.4<ll-tert-butylpheny») 4,4'-blphenyIene diphosphonlte, Or 
isoo(dyia)Q^-2A8J0-tetra-tert-butyl-12|l-dlber«[d.g]"1,3,2-dlo^^ bi8(2,4-dl-tert- 
butyl-6-methylphenyl)methyl phosphlt^ bl8(2,4-d|.tert-butyi-6-rnethyIphenyl)ethyl phosphite. 
6-fluoit)-2,4.B.lo-tetra-tert-butyl-l2-m6^yl-dlben4d.g>i.3.2-<^^^ 
[triethyltris(3.3'.5,5'-tetra-tert.butyl-l .l4iphenyl-2,2r-dlyl)phosphlte], 2-ethylhBxyl(3.3\5,5'-te- 
tra-tert-*Jutyl-l,r-blphenyl-2.2'-diyl)phc|5phite.5-butyl-5-ethyl-2-(2.4.6-W 
1,3,2-dloxapho8phii^ne. | 



The following phosphites are especially preferred: 

I 

Trls(2.4<JI-tert*utyIphenyJ) phosphflie (lrgafo8*16B, Clba-<3elgy), trl8(nonylphenyl) 
phosphitei 




(CHAC . 



(CHa>8C 



(CHa)aC 




C<CH3)3 



P — O — CH, 



(CHa)8C 




P— O— CHaCHr 



C(CH8)a 



■N 



(B) 



lCH(C4He)C|^JCH^ 



C(CH8)a 



(C) 



C(OH^ 
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(D) 



(0H3)aC 



<CHa)8q 




C(CH3)3 



(CHa)aC 



(F) Hg^iff 



o— ^ > — o 




L?"' CHb 



5. Hvdroxvtamines. for example N,N-cii|)enzylhydroxylam)ne. N,N-diethyihydroxylamine. N.N- 
dloetylhydrioxylamine. N.N-dilaurymydr|»cyfaniine, N.N-dftetradacylhydroxylamlne. N.N- 
dihexade{^lhydro)Q^lamina, N.N-diocta^ecylhydroxylamlne, N-hexadecyl-N-ootadecylhydrbx- 
ylamJne, N-heptadecyI-N-octadeoylhydiroxy!amin©, N.N-dialkylhydroxylamine derived from 
hydrogenated tallow amine. 

S.Nitronep. for example N-benzyf-alphja-phsnylnftrone. N-ethyl-alpha-methylnitrone, N-octyl- 
alpha-fieptylnitrone. N-lau»yi-alpha-unG|l8cyJnitrone. N-tetradecyl-alpha-tridecylnitrone, N- 
hexadecyl-alpha-penladeoylnltrort©, N-jiictadecyl-alpha-heptadecylnltrone. N-hexadeoyl-al- 
pha-heptadecylnitrone, N-ocatadecyl-alpha-pentadec^nftrone, N-heptadecyl-alplha-hepta-* 
deoyinitrone, N-octadeoyhalpha-hexac^^cylnitrone, nitrone derived from N,N-dia|kythydroxyl- 
amine derived from hydrogenated tallow amine. 

7. ThiofivnerQifita. for example dilauryllhlodlpropionate or dfstearyl thiodiprapionate. 
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ft PAroxide scavenaecs . for example enters of p-thtodlproplonto add, for ^mple the lauryt, 
stearyl, myristyl or tridecyl esters, mBr|aptobenzlmldazole or the zinc salt of 2-mercapto- 
benzimidazole, zinc dibutyldlthiocarbar late, dlootadecyl disulfide, pentaerylhrltol tetrakis{&- 
dodecyimercapto)proplonate. 

fl. Polvamlde stabilleers. for example ojppper salts in combination with iocfides and/or phos- 
phorus compounds and salts of divalent manganese. 

in. Basic co-stabillseiB. for example ntfelamlne. polyvinylpyrrolidone, dicyandlamlde, trtallyl 
cyanurate, urea derivaBves, hydrazineperivatives, amines, polyamides, polyurBthanea. alkali 
metal salts and alKaline earth metal ssp of higher fatty acids, for example calcium stearate, 
zinc stearate, magnesium behenate, magnesium stearate, sodium ridnoleate and potassium 
palmitate. antimony pyrooatecholate or. zinc pyrocateoholate. 



11 yjtjcieating agents, for example In 
su^ as timnium dioxide or magneslur^ 
preferably, alkaline earth metals; orgaijfi 
and the salts thereof, e.g. 4-tsrt-butylb 
succinate or sodium benzoate; polym 
Especially preferred are 1,3:2,4-bis(3', 
dibenzyildene)&orbitol, and 1,3:2,4-di 



lanic substances, such as talcum, metal oxides, 
ojddB. phosphates, carbonates or sulfates of, 
ic compounds, such as mono- or polycarboxyljo acids 
nzoic acid, adipic add, diphenylacetic acid, sodium 
ric compounds, such as ionic copolymers (ionomers). 
t'-dimethyibBnzylidBnB)sorbltol, 1 ,3:2,4-di(paramethyl- 
in^idene)sorbitol. 



12. Fillers and reinforcing agents, for es<ample calcium carbonate, silicates, glass fibres, 
glass beads, asbestos, talc, kaolin, miija, barium sulfate, metal oxides and hydroxides, car- 
bon black, graphite, wood flour and flo jirs or fibers of other natural products, synthetic fibers. 

1.^- other additives , for example plasti^isers, lubricants, emulsifiers. pigments, rheology 
additives, catalysts, flow-control agent^, optical brighteners, flameproof ing agents, anttstatio 
agents and blowing agents. 

14. Benzofuranones and indQllnones. ■ br example those disdosed In U.S. 4,325.863; 
U.S. 4,338,244: U.S. 5,175,312; U.S. 9.216.052; U.S. 5.252.643; DE-A-4316611: 
DE-A-43ie622: D&A-43l687e; EP-A- DS89839 or EP-A-0591102 or 3-I4K2-acetoxyethoxy)- 
phenyIl-5,7-dhtert'butyl-benzofuran-2-on6,5.7-dl-tert-butyi-3-[4-{2-stearoyloxyethoxy)phei 
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nyqbenzofUran-2-one. 3.3^bis[57.cJ ytert>buty|.3.(M^^^ 

one], «.7-di-teit-birty^3.(4-etho)iyph Vobenzofuran-a-one^ 3.(4-acetoxy-3,5-dimBthylphe. 
nyl)^J-di.tert-butyr4ienzofumn-2-ooe.a-(3,5<iimethyI-^^^ 
benzofuran.2-one. 3-(3,4^JimethylpF^nyQ-5.7-di.tert-butyl-benzofurar^2-on^^ 3-(2,3.di- 
methyfphenyl)-6,7<K-lBrt-butyl-bonz<furan-2-one. 

Preferred oomposftions of the frwoLn comprise, as other additives, one or more compo- 
nents selected from the group oonsUg of pigments, dyes, fillers, levelling assistants dts- 
persants, plasticizere. vuicaniza»ofi activators, vufcanteation acoeleratois, vulcanizes 
Change control agente. adhesion proffiotere, light stabilizers or antioxidants, such as phenolic 
antioxidants (Iteme 1.1 to 1,18 in thelist) or aminio antioxidants (item 1.19 In the list), organic 
phc^hites or phosphonrtes (item 4 i| the list) and/or thiosynergiats (item 7 in the ifet). 

An example of the concentrations al which these other additives am added Is from 0 01 to 
10%, based on the total weight of thd-elastomer to be stabHized. 

Component b). and also. If desired. Lther additives are incorpomtsd into the elastomer by 
known methods, for example during fixing in internal mixers with rams (Banbury), on miking 
rolls or in mixing extmders, prior to kr during shaping or vufcanlzation. or elae by applying 
dissolved or dispersed component b) to the elastomer. If desired with subsequent removal of 
the solvent by evapcration. When akded to the elastomer to be stabilized, component b) 
and. .f desired, other additives may aW be in the form of a masterbatch comprising these 
for example at a concentration of f rorr ■ 2.6 to 26% by weight 



Component b) and, if desired, other 
polymerization of synthetic el 
desired, as a first-leval etablJizer In 
components, such as cart>cn black 



additives may also be added prior to or during the 
TB or prior to crossllhking, l.e. advantageously, if 
the crude rubber, which may also comprise other 
asjfiliar and/or extender oiis. 



•RKi oompoun*. of th. temula I are U*d chemically (gmfted) to pclyme, chains under 
proceoing conditions (gonvoundlnfl i mMng. vuloartetlon, etc.). The compounds of the 
femuta. are resWent to extraction. U they continue to offer good pweetion after the 
a*swe I, aubjected to Iptenstv. ex^eclion. "me lose of compounds of the fon„ula I from 
the elastomer via migration or e>«aoion is ««*mely slight, -me subject of the invention 



I 



\ 

therefore oomprfses a method of ^fting a compound of formula I onto a polymer, which 
comprises heating, preferably in a i^rooessing apparaftis for polymers, a mixture of polymer 
and at least one compound of fojfmuia I above the softening pdnt of the polymer and 
allowing them to react with one an^er. Prefanred temperature range for grafting is 120 - 
200''C, lor example 140 - 180*0. esjpedally 160 - lyO'C, 

The eiaetomers stabilized with the compounds of the formula I also show marlcedly Improved 
and deelrable gloss. This means that, the surface gloss of the elastomer stabilized according 
to tiie inventi<»i. after exposure to o^ione, Is significantly higher than that of an unstabfllzed 
elastomer or of an elastomer sterilized in accordance with the prior art As further 
advantage, the use of present oomptbunds of fonnuia I brings about significantly lowered or 
non-existent contact discoloration (sylning). 

Component b) and. If desired, other ^fdditives may be in pure fomi or encapsulated In waxes, 
in oils or In polymers when Viey are ii^oorporated into the elastomer to be stabilized. 

{ 

Component b) and, rf desired, other additives may also be sprayed onto the elastomer to be 
stabilized. They are capable of dilutirp other additives (e.g. the conventional additives given 
above) or melts of these, and thej^ may therefore also be sprayed together with these 
additives onto the elastomer to be sterilized, 

I . 

The resultant stabilized elastomers i^ay be used in a wide variety of forms, e.g. ribbons, 
moulding compositions, profiles, conveyor belts or tyres (pneumatic), 

! 

The present invention further prowess a process for stabilizing elastomers to prevent 
oxidative, thennal, dynamic iight-{hduced and/or ozone-induced degradation, which 
comprises incorporating Into these or applying to. these at least one component b).- 

I 

The present invention further provides a process for preventing contact discoloration of 
substrates coming into contact wlthfelastomerep which comprises Incorporating Into the 
elastomersp or applying to thesoj at le^t one component b). 
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A flJrther emtocfimertt of the present fiwentlon is the usg of component b) as stabllteers for 
efastomers to prevent oxldafive, fharmal. c^amfc, llflht-induced andtor ozone-Induced 
degradation. 



A further embodiment of the preserit invention Is the use of component b) as stabilizers for 
elastomers to prevent contact djsooloratlon of substrates coming Into contact with 
elastomers. ] 

1 
! 

The pfBfenred compounds of the forpula I [component b)] for the processes and uses Rsted 
above are the same as those for thejpompositions of the invention. 

The examples below further iliustrat^ the Invention. Data In parts or peroentages are based 
on weight Room temperature starjfds for a temperature in the range 20-25»c. MS(CI) 
denotes mass spectrometry (chemlc^ Ionization). 



S<ampia 1: Preparation of the compound 



The starting thioetfter Is obtained acoiprdlng to examp\o 3 of WO 02/42262. 
4.7 g (0.01 mol) of this thioether and ^1 g (0.018 mol) of urea-HaOa-adduct (30 % HgOa) in 8 
ml Of ethanoi are stin'ed for 6 hours 40°C. After removal of the excess of hydrogen 
peroxide by washing of the organic pfiiase with a solution of sodiumpyrosulfate (NaaSzO,), 
the solvent is removed by distiliatlon. The title sulfoxide Is obtained as a brown resin (yield 
100%).MS(CI):485 (MH*). 



Exampla 2- Preparation of the compolund 



-doctecyl 



Following the method described In exatoipjes 1-15 of WO 02/42262, 3.0 mmot of N'-(1.3- 
dlmethylbutyl)-N'-phenyl-p-qulnone diimlne In 26 ml of ethanoi are treated at 20'C with 3.0 
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mmol of tert-dode^Jmercaptan with stirring. Subsequent oxidation and workup as descnlied 
in example 1 yieWs the title produetkea % of theory) as a brown oil, lyiS(CI); 485(MH*). 



Example 3 : Preparation Of tiie compound 



CHo 



CHaCHgCOO-i-octyl 



Folkwing the method described in ejjaample 1-15 of WO 02/42262. 3,0 mmol of N'-(1 .3- 
dlmethylbutyO-lsr-phenyl-p-qulnone dlimlne are reacted with the equlmolar amount of the 
mercaptan H8-CHaOHiCOO-i-oclyl, ?3ubsequent oxidation and workup as described In 
example 1 yields the title product (9^.% of theory) as a brown oil, MS(CI); 601 (MK*). 

gK^mple 4! Stabilization of black vulcsinlzate. 

40.0 parts by weight of Cariflex* 1221? [polybutadiene, SHELL] are processed on mixing rolls 
at eox with 60.0 parts by weight of "[natural njbber and 55.0 parts by weight of carbon black 
(N 330), 6.0 parts by weight of Ingral^n 450 (RTM) [extender oil], 5.0 parts by weight of zinc 
oxide [vuIoanl2aijon activator], 2.0 p^rts by weight of stearic acid Ivulcanlzation activator), 
0.2 parts by weight of 1RGANOX!''1620 (RTM) Iprocessjng stabilfeer, Ciba Specialty 
Chemicals], 2.0 parts by weight of ^ulfur Ivulcanizer], 0.6 part by weight of VulkacitMOZ 
(RTM) [vulcanization accelerator, B^YERJ and 2.0 parts by weight of the staWnzer to be 
tested In accordance with Table 4, to|3'ive a homogeneous mixture, the vulcanisation system 
[sulfur and VulkacitMOZ (RTM)] notjjbelng added until the end of the mbdng process. The 
mixture is vulcanized In electrical healing presses at 150-0 to J9S on the rheometer cuwes, 
to give elastomer sheets of 2 mm thijicness, 21 cm length and 8.0 cm width. Sections of the 
2 mm rubber sheets are placed on a WHJle cardboard underlay and stored In a olrculatlng-air 
cabinet at 60»C for 5 days. The contact surface or its margin is then evaluated visuafly for 
contact discoloration (staining): O^m discoloration (or the discoloration of the reference In 
which no AO Is present) and 6 greatest degree of dlscolora«on. The slighter the contact 
dlscoIoratlon» the belter the stabillzatk h. The results are given in Table 4. 



Table 4; 
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jianox4020''> 





b) Inventive axample 

c) Vulkanox 4020 (RTM) [Bayer] is 



4-[l,3-d!m©0iylbutyl]amlnodlph8nylamln© of the fonnu> 



.CH— CHg 



CH- 



(A) 




I 




I 

What rs claimed is : { 

i 
! 

1. Aoompoundof theformural | 




(1) 



wherein ! 

Ri t6 0,-Ciaalkyl. CyCia-cycloalkyl. pbenyl, benzyl, orallyl; 

n is 1 or 2; ; 

if n IS 1, Ra is C4-Ci8alkyl, C6-Ci2-cycf{paIkyl. aryl or heteroaiyl. benzyl, allyl, (CH2)n,COOR3. or 
is (CH2)n,CN: ! 

ifnis2,R2ls -3-(CH2)p-S | or -S-(CH8)2-lO-(CH2)aln,-S- 

Ra is Ci-Cnsall<yl. benzyl, ally!; ! 

m is 1 or 2; and 

p Is a number from 2 to 12. 

i_ 

2. Compound of f onnula I according ^ dafm 1 wherein 
R, is Cz-Ce-alkyI, cyclohexyl, phenyl, Benzyl, orallyl. 

if n Is 1 , R2 Is C4-CiaalKyl, cyclohexyl, 'p>henyl, (CH2)!!0OORa. or le (CH2)2CN; 
rfnte2,R2te -S-(CH2)p-S jor -S-(CHa)r[0-(CHa)a]in-S-; 

Ra is Ci-Ci0alkyl: and 
pis a number from 2 to 6. | 

i 

3. A composition comprising j 

a) a natijrally occuning or eyntheic elastomer susceptible to oxidative, thermal, 
dynamic, lightHnduoed and/or c^ne-induced degradation, and 

b) as stabilizer, at least one com|d||)und of the formura I according to claim 1 . especially 
In an amount from 0.05 to 10%lv based on the weight of component a). 

i 
I 



I 

I 

I 

: 
I 
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4. A oomppsfBon accoixJfng to ofafnrV 3. In whfch component a) is a natural or synthetic 
rubber or a vulcanizate prepared tfiejrefrom. 

6. A composltfon aooordfng to clairh 4, fn which component a) is a polydiene VLrfcanlzate, a 
hafogen-oonlainlng polydiene vulcanfzate. a polydiene oopolymer vulcanizate or an ethylene- 
propylene terpolymer vulcanizate. I 



e. A composition according to daim 3, further oomprteing one or more oomponents selected 
from the group oonslsUng of plgmen^, dyea. filters, leveiPng assistants, dlspersants, 
plasticizers, vulcanization acBvatorB,!vulcanl2alton aeoeleratore, vuloanlzere, charge control 
agents, adhesion promoters, antloxlc^nts. flams retardants. UV absorbers and light 
stabilizers, especially phenojjc antiow'dants. aminio antlo)ddanta. organic phosphites or 
phoephonites and/or thio-synerglsts. ! 



7. A thioether of formula ir 




(11') 



wherein ntel or 2, 
Bi Is as defined for formula I and 
Ra , if n fs 1, is t-nonyi or t<fodecyl (CHdaCOORs or (OHa)aCN. where Ffe Is C,-C,aalkyl. 
especially iHsctyl, i-trldecyl, n-dodecyl,j,i8teaiyl; or 
. If n is 2. Is ^-(CH«)p-'S- w«h p ranging from 2 to 6. 

1 

8, A method of grafting a compound c|f formula I according to dalm 1 onto an elastomer, 
which comprises heating a mixture of 'elastomer and at least one compound of fonnula I 
according to claim 1 above the softening point of the elastomer and allowing them to react 
with one another. ! 
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9. Use of a compound of formula f a|cording to dalm 1 as a stabiliser for ar> elastomer to 
prevent oxidative, thermal, dynamic,||llght-incluced arKVor ozone-Induced degradaljon and/or 

contact discoloration of substrates coming Into contact with the elastomer. 

1 

10. A process for stabilizing an elasfpmer to prevent oxidative, thennal, dynamic, light- 
Induced and/or ozone-induced degr^iafion and preventing contact discoloration of 
substrates coming into contact with 4e elastomer, which process comprises Incorporating 
Into these or applying to these at leagt one compound of formula I according to dalm 1 . 
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Abstract 



Compounds of the fonnula I 



(I) 



wherein ! 

Ri is C,-Cieall<yl, CrCta-cycloafkyI, pfienyi. benzyl, or allyl; 
nlslor2; j 

ff n Is 1, Ra fs C4-Ciflalky|, CarC^-oycl^lkyf. aryl or heteroaiyl. benzyl, allyl, (CHH)„CQORa. or 
is (CH2)inCN; ; 

If n Is 2. Be is -S-(CH2)p-S jor -S^(CHa)HO-(CHa)23„'S^ 

RafeCi-CiBalkyl.benayl, allyl; j 
01 Is 1 or 2; and 

p is a number fnom 2 to lg; ! 

are sultablo as a atabflissr for an ejastomer to prevent oxidative, thermal, dynamic. light- 
induced and/or ozone^nduced degradation. They are also suitable as stablfeers for 
elastomers to prevent contact dl^fioloration of substrates coming into contact with 
elastomers. 

I 

I 

I 
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